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This paper discusses about the outcome from a survey which was conducted among Malaysian software practitioners 
regarding software certification and its implementation. Very few studies have been conducted in the South East Asia region 
regarding this issue. Thus, this survey was conducted to investigate the software practitioners’ practices and perceptions on 
the software certification and its implementation in real-world projects. For data collection, structured questionnaire was 
used, whilst for data analysis simple statistical methods which are frequency and cross tabulation were utilized. The findings 
from this study revealed that software certification is needed to enhance the quality of produced software. One of the reasons 
is that the software practitioners are neglecting good software development practices, which directly influences the quality of 
produced software. Thus, by conducting software certification, the customers will be more confident with the quality of 
software produced for them, as it involves independent assessment. Therefore, it prolonged the needs of our study in 
constructing a process based software certification model. Consequently, the outcomes of this study will contribute to the 
development of the proposed model. 
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1. INTRODUCTION 
    The ICT usage indirectly affects all aspects of our daily 
life, as it has become a central focus for survival. Many 
processes which were done manually are now being 
computerized. Thus, the need for software also increases 
and its usage has become more and more critical in every 
domain. Currently, customers are becoming concerned 
about the quality of software delivered to them
1,2
. 
Nevertheless, there still exist complains about customers’ 
dissatisfactions
3,4
. The study by Standish Group indicated 
that the success rate of software projects has decreased, 
from 35% in year 2006 to 32% in year 2009. The failure 
rate is 24% whereby they are considered as failed and had 
to be cancelled before completion and were never used. 
The rest of 44% were reported as challenged, which 
means they are either delivered late, over budget and/or 
delivered with less functionality than what was initially 
agreed upon
5. 
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    One of the ways to get conformance on the quality of 
software is through certification
2,6
. The International 
Organization for Standardization (ISO) defines software 
certification as the procedure by which a third party gives 
written assurance that a product, process or service 
conforms to a specified characteristics
7
. With software 
certification, customers will feel more confident on the 
quality and dependability in selecting the desired 
organization to make investment, as it provides a valuable 
recognition and trustworthiness on the quality of software 
produced in a particular software organization. Moreover, 
as certification involves with independent assessment, 
thus it is assumed that at least the risks of failure are 
reduced. 
    Very few studies have been conducted in the South East 
Asia region regarding the implementation of software 
certification in the software industry
8,26
. Therefore, a 
survey has been conducted to investigate the Malaysian 
software practitioners’ practices and perception on the 
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software certification and its implementation. In addition, 
this study also investigated their practices and perception 
on software development practices concerning on agile 
and security based software development approaches. 
However, this paper only presents the outcomes which are 
related to software certification and its implementation. 
Findings from this study will be used to propose a process 
based certification model which focuses on the agile and 
security based software development approaches.  
    Next section presents some overview about software 
certification then discusses about some related works and 
followed by the research approach. Then, the results and 
discussions are provided and ended with conclusion. 
 
2. SOFTWARE CERTIFICATION 
 
    Software certification is still a new concept but 
becoming increasingly popular in Europe and United 
States
6
. In the software industry, software certification can 
be implemented in three approaches which are personnel, 
product and process
9
. Even though many researchers 
believe product based approach can give confidence to 
customers about the quality of software
2,10
, at the same 
time, they admit that the quality assessment for product 
based approach is hard to be practiced without 
implementing the software for a certain period of time. 
Thus, based on the Deming’s premise that "the quality of 
product is influenced by the quality of process used to 
develop it”
11
, it is believed that process based software 
certification can be an alternative solution to determine the 
quality of software. Consequently, nowadays software 
organizations are focusing on improving their software 
process to ascertain the quality of their software.  
    There are several studies which have been conducted in 
the field of process based software certification, but most 
of the studies were intended to produce models and 
standards for software process improvement (SPI) 
including ISO/IEC 15504 and Capability Maturity Model
1
.  
On the other hand, the ISO 9000
12
 provides a mechanism 
to certify only on the quality system of an organization.  
The organization needs to go through an evaluation which 
is run by an independent party to ensure that the quality 
practices performed by the organization are complied with 
the standard.  However, ISO 9000 focuses on the quality 
management, not specifically on the software development 
process. To fill in this gap, Fauziah
13 
has introduced the 
Software Process Assessment and Certification (SPAC) 
Model which mainly focused on certifying software 
development process to ensure that the process was carried 
out effectively and efficiently. However, this model 
concerns more on the conventional software development 
practices. With the ever-changing business environment 
nowadays, the software development practices need to be 
updated. 
 
3. RELATED WORK 
    Fauziah
14
 surveyed the current practices of Malaysian 
software practitioners. This study found out that 
Malaysian software companies are still facing quality 
problems in the software that they produce. Concerning 
on the standards usage, the study found that the standard 
usage is still being neglected and most of them follow 
their own standard (37%). 24% followed ISO 9000 while 
none used CMM. Additionally, the respondents agreed 
that having a certification is important in increasing the 
quality of software.  
     Mohd Hairul Nizam, Rodina And Noor Hafizah
15 
conducted a survey to investigate the issues in 
implementing software process improvement project in 
Malaysia. They found out that most of the respondents 
implemented CMM/CMMI, (55%) as well as ISO/IEC 
9000 (42%). This shows that Malaysian software 
organizations are increasingly becoming aware of the 
importance of software process quality in order to 
produce high quality software. 
    More recently, the use of standards and procedures in 
Malaysian software industry were investigated
8
. The 
researchers concluded that Malaysian software companies 
are aware of the importance of using standards and 
procedures in the software development. However, there 
exist some gaps in the implementation of these standards 
and procedures in the real-world projects. 
     
4. RESEARCH METHODOLOGY 
 
The study was conducted through survey by using 
structured questionnaire due to several reasons: cost 
effective, ease of analysis, wide area coverage and 
integrity assurance
16
. There were four main activities as 
depicted in Figure 1. 
 
Fig.1. Main activities in the survey 
A. Instrument Design 
The instrument was constructed by referring to the 
previous works such as
14,17
. It consisted of 29 questions 
with sub questions, organized in three main sections: 
demographic background, software development practices 
concerning on agile and security based software 
development approach and software certification and its 
implementation. However as mentioned before, this paper 
only discusses the outcomes which are related to software 
certification and its implementation. In general, five level 
Likert Scale was used for most of the questions. 
Additionally, multiple responses questions and yes/no 













B. Pilot Study 
    Prior to the real survey, a pilot study has been 
conducted to confirm the validity and readability of the 
questionnaire. According to Teijlingen and Hundley
18
, 
pilot test is very important in investigating the wellness 
and feasibility of the questionnaire. Ten respondents were 
chosen to answer and give feedback about the instrument. 
They were system analysts and programmers who have at 
least 3 years’ experience. The respondents gave some 
suggestion for improving the quality of instrument, 
including simplifying the questions to be more readable 
and understandable, reducing the number of questions and 
reorganizing the presentation of questions. Consequently, 
the instrument was refined based on their feedback.  
C. Data Collection 
    The researcher contacted all of the potential 
respondents through telephone and asked their 
willingness to participate in the survey. However, only 32 
of them responded. Accordingly, appointments were made 
with them to conduct face-to-face data collection session. 
This approach was used to ensure that the respondents 
clearly understand each question and answer them 
properly. Furthermore, if they do not understand about 
any question, they may ask directly for clarification.  
D. Data Analysis 
    Data obtained from the survey was analyzed using 
simple statistical analysis, which are frequency and cross 
tabulation. The SPSS software was used for this purpose. 
 
5. RESULTS AND DISCUSSIONS 
A. Demographic Data 
Most of the respondents were programmers (47%) and 
system analyst (47%), while only 3% were project 
managers and 3% were quality assurance/tester/auditor. 
They worked either in service and public administration 
(6%), education/training (25%), software development 
(53%) or health and social work (16%) sector. Figure 2 
depicts the percentage. From these various organization 
sectors, majority of the respondents were from private 
organizations (59%). 38% of the respondents work in 
large companies, whereby their organization has more 
than 250 employees.  
 
                    Fig.2. Respondents’ organization sector 
In term of experience, out of the 32 respondents, only 
13% have experience more than 10 years. Most of 
respondents have 1 to 5 years experience (59%) and 
among them, 38% were programmers. Table 1 shows the 
analysis result. 



































































B. Software Certification 
The findings in this section are represented according 
to the main points investigated regarding software 
certification and its implementation. 
 
 Software practitioners’ opinion regarding the 
importance of software certification and its benefits 
 
    As discussed before, quality problems in software 
industry are still high. This problem is also faced 
regionally, whereby the customers complain that the 
software were delivered to them late, over budget and 
with poor quality
14,19
. Thus, one of the ways to give 
conformance to the customers on the quality of software 
is through certification
2
. The respondents were asked 
about their opinion on the influence of software 
certification to the quality of software. They agreed that 
software certification is important in order to improve and 
enhance the quality of software (59%), while being a 
mechanism for giving confidence on the quality of 
software (53%). Additionally, they also agreed that it can 
eliminate distrust between organizations and customers 
(50%) and can increase the discipline of software 
development team (47%). Similarly, the respondents
26
 
admitted that the implementation certification such as 
CMMI increases internal compliance, improve quality 
and reduce cost. 
 
 The use of standard 
 
    The use of standard has become as the key for quality 
management
20
. It is intended to bring uniformity and 
control to the process of developing software product
21
. 
Therefore, the respondents were asked about the 
standards that they implement. Surprisingly, almost half 
of them do not implement any standard (48%), as 
depicted in Figure 3. Only 22% of them more or less 
followed ISO/ IEC 9000, 15% followed IEEE standards, 
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ISO/IEC 27001 standard while 3% followed CMMI. This 
shows that the use of standard still being neglected by 
software practitioners in Malaysia, and can be categorized 
as in medium level. Likewise, study by Tahir, Ahmad and 
Kasirun
8
 found that the standard and procedures’ usage is 
still in medium level in Malaysia. However, study
26 
concluded that CMMI is widely implemented and big 




Fig.3. Standards being implemented 
 
 The implementation of internal assessment/audit 
and the techniques used 
 
Although the assessment/audit is very important in 
monitoring the quality of software process, surprisingly 
most of the respondents do not implement internal 
assessment/audit on the software process (53%). This 
shows that the software development practices are 
implemented as ‘ad-hoc’, without considering formal 
procedures and monitoring. Without proper monitoring on 
the software development process, it may cause the quality 
of produced software to be low, as stated by Deming
11
,  
‘the quality of process is influenced by the quality of 
produced product’. Additionally, the respondents who 
implemented internal assessment/audit were asked about 
the techniques they used during the assessment/audit. 47% 
of them conducted internal assessment/audit by using 
document review, 38% conducted observation and 28% 
conducted interview. The same techniques were used by 
CMMI
22




 The weight value for software quality factors  
 
In order to produce high quality software within 
budget and allocated time, there are five factors need to 
be considered, which are software process, people 
involved, technology used, working environment and 
project condition
1,13,25
. These factors and their sub factors 
have been included in the software process assessment in 
previous study
13
. However, the weight values are set to 
equal value (zero). Weight value indicates the importance 
of assessment criteria, which is important especially for 
the assessment which involves multi criteria. This is 
because each criteria might have different influence on 
the software quality
23,24
. Thus, this study has further 
investigated the weight value that should be allocated for 
each sub factors in previous study. There are altogether 22 
sub factors which were ranked as ‘Important’ or ‘Very 
Important’, as depicted in Table 2. Since these factors 
were rated with high values, thus it conforms that all of 
these factors are important in producing high quality 
software. The weight value for each of them are 
converted as 4 (Important) or 5 (Very Important). These 
values will be used to suggest ideal weight value during 
the assessment for the proposed model.  
Additionally, the respondents were asked about the 
technique that they use in allocating weight value during 
assessment.  28% of the respondents used pair wise 
comparison and the rest (72%) let the evaluators to assign 
the weight value.  
Table. 2. Weight value for the factors that influence the 












5 18 (56%) 
Design 4 13 (41%) 
Coding 5 17 (53%) 
Testing  5 16 (50%) 










4 17 (53%) 
Quality 
management 
5 16 (50%) 
Technical 
review 
4 15 (47%) 
Risk 
management 





4 18 (56%) 
Training 5 15 (47%) 
Staff welfare 4 14 (44%) 
Document-
ation  
4 15 (47%) 
People Developers  - 4 18 (56%) 
Users  5 14 (44%) 
Manage-
ment 





- 5 18 (56%) 
Tools and 
techniques 
5 18 (56%) 
Process 
origin 
5 16 (50%) 
Project 
constraint 




- - 5 14 (44%) 
6. CONCLUSION 
    The implementation of software certification can 
improve the quality of produced software. However, very 























implementation among software practitioners in the South 
East Asia region, particularly Malaysia. Therefore, a 
survey has been conducted among Malaysian software 
practitioners in software industry. As a whole, this survey 
has achieved all of the investigated points. Findings from 
the survey can be concluded as listed below: 
 
 Malaysian software practitioners agreed that software 
certification is important in increasing the quality of 
software. They also admitted its benefits such as 
eliminating distrust between customers and 
organizations.  
 Although the usage of standard is accepted as essential 
in software industry, nevertheless Malaysian software 
practitioners are still neglecting it. This shows that the 
software development practices are still being 
implemented as ‘ad-hoc’, without proper monitoring. 
Therefore, the quality of produced software may be 
unconvincing. Accordingly, this demonstrates the 
importance of having software certification as a 
mechanism to give conformance to the customers on 
the quality of software.  
 There are five factors that have influence on the quality 
of software, which are process, people, technology, 
working environment and project constraint. All of 
these factors were rated as highly contribute to the 
quality of software. Therefore, these factors will be 
included as the reference standards in the proposed 
process based certification model. 
 
For our next step, the outcome from this survey will be 
adapted in constructing the proposed process based 
certification model. Mainly the weight values which were 
attained in this study will be used to determine the 
importance of the factors assessed in the proposed model. 
Furthermore, the weight allocation techniques as well as 
the assessment techniques will be considered in the 
proposed process based software certification model. 
Interested readers may refer to
13
 which discusses the 
background of our research. 
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